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ABSTRACT 


Some chemical, physical, and plankton characteristics of the 
surface waters at Naples, Florida, have been investigated. Concen- 


trations of inorganic phosphate, 


total phosphate, nitrate-nitrite 


nitrogen, carbohydrate, and protein were determined over a period 
of 17-months. Water temperatures, salinities, occurrence, and com- 
position of phytoplankton and zooplankton were also recorded. 


INTRODUCTION 


This study adds to the hydro- 
graphic and biological data available 
for the Florida red tide area. It is the 
fifth report by the U. S. Bureau of 
Commercial Fisheries on field studies 
of the Florida red tide. The first four 
reports were by Graham, Amison, and 
Marvin (1954), Marvin (1955a), 
Finucane and Dragovich (1959), and 
Dragovich, Finucane, and May (1961). 
Other studies on planktonic forms of 
the Florida west coast have been made 
by King (1950), Davis (1948 and 1950), 
Davis and Williams (1950), and Gunter 
et al. (1948). 


Knowledge of the species com- 
position and relative abundance of 
planktonic forms, together with as- 
sociated physical and chemical param- 
eters, is important in characterizing 
a marine environment (Cleve, 1900, 
and Russell, 1939). Previous plankton 
analyses for the Florida red tide area 
provide comparatively little informa- 


tion regarding coincident aquatic condi - 
tions. In this report values for salinity, 
temperature, inorganic phosphorus, 
total phosphorus, nitrate-nitrite nitro- 
gen, carbohydrate, and protein are 
given with abundance estimates of 48 
taxa of phytoplankton and 13 zooplank- 
ton taxa. These data cover the coastal 
waters off Naples, Florida, for the 
period March 1956 to August 1957. 


MATERIALS AND METHODS 


Surface samples of water were col- 
lected from Naples Pier at Naples, 
Florida (lat. 26°07.9'N., long. 81°48.5' 


.W. Fig. 1). The mean low water depth 


at the pier was 5 feet with a mean 
tidal range of 2.1 feet. Three or four 
times a month water samples were 
taken with 2-liter Erlenmeyer flasks 
for chemical analysis. Immediately 
after collection the samples were 
transferred to 200 mm. pyrex culture 
vials, capped with solid polyethylene 
screw caps, and sealed with plastic 
electrician’s tape. They were tested 
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Figure 1,--Map of Naples area indicating station location, (The area included in this map is indicated as a black 
rectangle on the inset.) 


for total and inorganic phosphorus, 
nitrate-nitrite nitrogen, carbohydrate, 


and protein. 


Temperature, salinity, and plank- 
ton determinations were usually made 
5 times a week. The particular col- 


lection method employed was chosen 
to permit detection of delicate or 
minute organisms which would have 
been fragmented or destroyed if col- 
lected with a plankton net. Water sam- 
ples to be analyzed for plankton were 
collected like the chemical samples, in 


2-liter Erlenmeyer flasks previously 
rinsed with a portion of sample water, 
and examined within 24 hours after 
collection. 


The counting technique for 
Gymnodinium breve and preparationof 
the samples for the estimation of rela- 
tive abundance of other organisms 
were those described by Finucane and 
Dragovich (1959). Abundance estimates 
of microorganisms otherthan G, breve 
were madeas follows: three l1-ml. por- 
tions of the sample were pipetted from 
just beneath the surface of the water 
and placed on a 3-depression slide. 
After microscopic examination of the 
three aliquots, the abundance of phyto- 
plankton forms was recorded in terms 
of three categories: + = 1-24 cellsper 
ml.; ++ = 25-99 cells per ml.; and 
+++ = 100 or more cells per ml. The 
same procedure was employed for 
zooplankton estimates, using these cat- 
egories: x= 1-9 organisms per ml.; 
xx = 10-49 organisms per ml.; and 
xxx = 50-100 organisms per ml. 


The following physical and chemi- 
cal methods were employed: 


Water temperature: determined 
with mercury thermometer calibrated 
to the nearest 10th of a degree centi- 
grade. 


Salinity: determined by Mohr- 
Knudsen method (Knudsen, 1901). 


Nitrate-nitrite nitrogen: deter- 


mined by the method of Zwicker and 
Robinson (1944) as modified by Marvin 
(1955b). 


Inorganic phosphorus: determined 


according to the Robinson and Thomp- 
son (1948) method. 


Total phosphorus: determined by 
the method of Harvey (1948). 


Carbohydrates: determined bythe 
method of Erdman and Little (1950) 
as modified by Zein-Eldin and May 
(1958). 


Protein: determined by the method 
of Wangersky (Collier, 1958) as modi- 
fied by Marvin et al., 1960. 
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APPENDIX TABLES 


EXPLANATION OF COLUMN HEADINGS AND SYMBOLS 


Time Eastern Standard Time Symbols for phytoplankton abundance: 
NO,-NO, Nitrate-nitrite nitrogen, 
ug at./ Ie + 1-24 cells per ml. 
PO,-P Phosphate phosphorus, tne) —IoNcells peri ml. 
1geat./1. +++ 100 or more cells per ml. 
In. Inorganic 
Tot. Total Symbols for zooplankton abundance: 
Carbohydrate Arabinose equivalents, 
mg./1. x 1-9 organisms per ml. 
Protein Tyrosine equivalents, xx 10-49 organisms per ml. 
mg./1. xxx 50-100 organisms per ml. 
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Table 1.--Relative abundance of plankton with associated hydrographic data 
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Table 6.--Relative abundance of plankton with associated hydrographic data 
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Table 8.--Relative abundance of plankton with associated hydrographic data 
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Table 10.--Relative abundance of plankton with associated hydrographic data 
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Table 11.--Relative abundance of plankton with associated hydrographic data 


1957 


JANUARY 


+ +|+ + + 


CUTE 
SET 
CELE 
ULERE TELE LL 
URE RET 
SEE 


31 


30 
+ 


29 


0925 0835 0900 0940 0920 0940. 0830 0830 0825 0825 0840 


= 
= 
== 
= 
ental 
—_ 

+ 

at 
== 
aoe] 
[c==e 
aad 
a 
ea 
Foal 


28 


+ + 
= ea) 
ea asl 
= 
=a 
aa ae 
Ges aaa 
Ce 
+ 
ere [| 
Sse) 
eae See) 
ai ee) 
eel eee] 
Sass | | 
ae ee] 
ee Des) 


24 25 


23 


+ + 
es eal 
a eel 
[aaes S| 
a (eel 
i iam) 
Sea 
a) ae 
+ 
a a] 


[kre S| 

= 

P| 

ass] 

Al 

er] 
+ 


22 


i 

TE 
CREE EET 
SET PeeEEETTE 
SEER PE 
CETTE EEE 
SURE ee EET 
ALERT ETE 
CERT LE 
CPEB 
PUTT 
PURAAARDU AEROS 
SEER EE ee 
CET ETT 


=e 
ie 
— 
= 
= 
es] 

+ 

+ 
= 
= 
ree 
ree 
= 
tae | 
em 
ee 
ees 


21 
a 


(eres 

Ee 

er 

el 

= 

= 
at 


18 
ah 


17 


aT 


16 


14 15 
| 
os 
pee 
| 
| 
el 

+ 


aor 
ee 
ie 
st 
= 
— 
+ 


ll 


+++ 


10 


cell 

ae 

== 

=! 

= 

= 
+ 


ee] 
Ea 
ee 
=a 
ees 
a] 

Te 

+ 
=a 
(eee) 
as) 
[eet 
=) 
a 
= 
— 


eae 
rari 
=a 
= 
== 
= 

+ 

+ 
=a 
aa 
Peer 
an 
25 
= 
= 
= 


1050 0835 0820 0940 0835 0835, 0835 0845 0910 0855 0937 
ana 
= 
= 
fi 
= 

=f 
+ 
— 
3] 
fae ol 
a 
eal 
al 
[el 
al 


+ 


+ 
Gas3 
Bs} 
= 
aie 
patel 
== 
==] 
a 


+ 


ery 
+ 


0855 


Da: 
Time 


lankton 


Amphidinium spp. 


ens 


Euglena spp. 


itale 
Nitzschia spp. 


P. diver 


Pa 


odinium breve 
simplex 

fusus 

tripos 


spp. 


splendens 
spp. 


spp. 
Gyrodinium spirale 


G. 


m 
spp. 


Peridinium depressum 
Peranema spp. 


P. di 
Thalassiothrix sp 
Pleurosigma spp. 


Dinophysis tripos 
Prorocentrum sp. 
Silicoflagellidae 
Skeletonema spp. 
Chaetoceros spp. 
Guinardia spp. 
Rhizosolenia spp. 
Navicula spp. 


D. 
Melosira spp. 


Peridiniopsis spp. 
Exuviella spp. 


Cochlodinium spp. 
Torodinium spp. 
Polykrikos spp. 
Nematodinium spp. 
Pouchetia spp. 
Oxyrrhis spp. 
Ceratium furca 
Gonyaulax spp. 


Cc. 
Cc. 


Unicellular 
G. 
G. 
G. 


BIOLOGICAL DATA 


26 


cont'd 


Table ll. 


31 


0825 0840 
i) 


ELEN ELEN ELE 


++ 
+ 
+ 
+ 


30 
19.5 


bad had 
fal 
KO 
Gal 
a) Nimpw fo} 
c o}]o};o et 
iO 
+ o 
I 
Io 
Cea i~ 
= 
Im] +t 1O | ojn 
+ I~fPolo JA] ala 
tal 


29 
+ 
ee 
ene) 
+ 


== 

pe 

= 

es) 
+ 

ae 

eae 
+ 


0830 0830 0825 
| es) 
Sees 
a= 

sl eel Dee Fa ed 


28 


25 


P15-5 | 21.0 


ve 
ees 
ee 

+ 

[36.1 | 36. 


ees 
== 
i 


24 

+ 
i 
aes 

nets 


23 


0940 0920 0940 
| 


19.5 


+ 
[ewan] 
al 

+ 


=f 

Sa 

see 
+ 


22 


+ 
= 
a 

+ 
Lees 
ial 
eee 
=a] 


21 


925 0835 0900 
Ea 
eee 

36.1 
aa 
tee 
facut] 


al 
aa) 
Es 
eae] 
a 
[+] 


[ie] 
a 
ae ad 
Ses 
+ + 
ieee] ees] 
ors ee 
+ 


18 


+ 

Sess) 

ees 
+ 


17 


Topo Ts [eof 
eal 
cael 
= 


16 


15 


al 
es 
| 
| sss 
+ 
am 
= 
+ 
Teed 
(= 2a] 
eel 


14 


1l 


aa 
[oe | a | 
ee | 
Pre 
iia el a 


+ 
a 
eet 

+ 

0 
(ened 
race 
sae 
[eel 


10 


Sas 
+ 
eee 
=e 
+ 


(eed 
=| 
al 


ah 
ia 
eee) 
+ 


6.3 
aaa 
ee 
Ea 
as 
au 


[sees Fea [rasa] 
eae 
—_ 

+ 


(eal 
ears 
+ 
m 


eee 
+ 
(ai 
ceased 
+ 


1050 0835 0820 0940 0835 0835 0835 0845 0910 0855 0937 0 
{See 
| | 
ie a roa 


ee 
Gea 
+ 


Paola fa | 
Ese Ses | ae | [fe 


[zene feet [ol Ee [eee 
+ 

(ieee 

[eee 

+ 


i 
0855 
aa 
eee 
ja | 


a 
I ale ) 
@]-4 1) ie) bu 
ALA i=] elu o 
co} | a W]e inal oO 
{0 . ALS cal vu ov 
ia A fed Hs) uv ° a) 
eI] o - a : “Al ° i} > <j] _- 
i] cla n a -|0 4 N w BHO 
Alas Oo] a al -la : a] o sir 
HID BY] |O a olv a] ol Ol olol YL alo a} jo fol Ic) 
4 O}% SX) BE) Blo a n @} oi] -| alo u ¢ ot) > o 
ra) “A SS] UO) oO) Ol a Cd ol toed | od oo] oO HIE) O}] Ys =| 
SOY OI Or ord] ON ort al ot EP] i] mm] copay SPU) Oo} iw Al Palo 
ASO} Sp ol-a A] Oo} laf] Ol ala H][-d] GB]! oO} w n fl Ol =i\ i) Popida 
SHS eS Seale BSS SP 9) SE] S) Shs] 2) 2) 2} 9] 9] 2) Shad ey ey ayo Rul} ‘ ao) 
ayo) Of.) e Me) Alo} lO} Ee] wt w]e] Of DO] Of c]-n] Of OD] Of oO] m Si sje N} tO © 
Hila OPP BPO Ved} Y)a} 5] 8] oO) Ol] ajc} oO} Al a] BO) a4] of | Gc] o Blt 19 || -£)-4 
Oo} wv Uv OUD ARID EP YC] sll} oo) Of OD] @] Al OD) 4] Af oat Of-d] Oo oO} wc Ay Oo; vu 
ge A SY) Myer OY Sport rd] YY] Ded] YI] Of El} -] OJ O] Go] @] 5] od] ol .c] a O}] Qe] t “|O)u 
sd) So Ose) co yA) Sc HY) Oj Of] cli SI Clalolere ate eeia Sela] mm] ele lHlo 
Of £yO}> no i=) PLO} >] sala) S)O|OjOlojaya)> mje Aly VM) ea}o Je ]ol} aly 
ie = 2 Aaya ja | yojay 


(atl 


Table 12--Relative abundance of plankton with associated hydrographic data 
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Table 14.--Relative abundance of plankton with associated hydrographic data 
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Table 17.--Relative abundance of plankton with associated hydrographic data 
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Table 18.--Relative abundance of plankton with associated hydrographic data 
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